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VARIABLE PLANFORM SHELVING SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority from and the benefit of
PCT/US2013/023449, entitled “Variable Planform Shelving
System,” filed Jan. 28, 2013, which claims priority from and
the benefit of U.S. application Ser. No. 13/359,016, entitled
“Variable Planform Shelving System,” filed Jan. 26, 2012,
and U.S. Provisional Application No. 61/702,157, entitled
“Variable Planform Shelving System,” filed Sep. 17, 2012,
the full disclosures of which are incorporated herein by ref-
erence for all purposes.

BACKGROUND

Shelves are often used for displaying and/or storing items.
For example, a retail outlet, such as a grocery store, typically
includes multiple rows of shelves separated by aisles. The
rows of shelves typically include shelves having differing
configurations suitable for the different types of merchandise
being displayed and/or stored.

Many existing shelving systems can be customized to some
extent for the display and/or storage of particular items. For
example, the number of shelves used and/or the vertical spac-
ing between shelves can often be varied. And the size of the
shelves used can be selected in advance based on the space
available for the shelf. Existing shelving systems, however,
may be insufficiently reconfigurable to avoid having to be
replaced with new shelves of a different configuration as part
of a reconfiguration of a retail outlet or remodeling of a
residence.

Accordingly, there is believed to be a need for shelving
systems and related items that can be reconfigured to a greater
extent than existing shelving systems.

BRIEF SUMMARY

Shelves, shelving systems, and related items (e.g., tables,
clothes racks) having a variable planform are disclosed. The
assemblies disclosed herein include a variable support plat-
form, which can be resized and/or reshaped, and can include
a support surface assembly that is supported by the variable
support platform. The support surface assembly provides a
support surface that is resized and/or reshaped in response to
resizing and/or reshaping of the variable support platform.
Accordingly, the shelving assemblies and related items dis-
closed herein have increased flexibility to be reconfigured
into desired shapes and/or sizes relative to existing shelving
assemblies.

In various embodiments, a variable planform shelving sys-
tem is provided having at least a shelf having a variable
planform. The shelf can comprise two or more frames, and
each frame can provide a part of a variable support platform.
Each frame can comprise at least one interaction end config-
ured for interacting with another frame, and at least one frame
can be coupled with an adjacent frame near an interaction end
so that the coupled adjacent frames can move relative to one
another to adjust the planform of the shelf.

In many embodiments, a shelf is provided that has a vari-
able planform. The shelf includes a first frame providing a
first part of a variable support platform, a second frame pro-
viding a second part of the variable support platform, and a
support surface assembly that is supported by the variable
support platform and provides a support surface for items
supported by the shelf. Relative positioning between the first
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and second frames is variable so as to vary the planform ofthe
variable support platform. The support surface assembly is
flexible and/or includes a plurality of linked panels so that the
support surface provided varies in response to variation in the
planform of the variable support platform. In many embodi-
ments, relative orientation of the first and second frames is
variable to vary the shape of the planform of the variable
support platform.

In many embodiments, the shelf further includes a third
frame providing a third part of the variable support platform.
The third frame is disposed between the first and second
frames. Relative positioning between the third frame and
each of the first and second frames is variable to vary the
planform of the variable support platform. For example, the
third frame can be slidingly coupled with each of the first and
second frames.

In many embodiments, relative orientation between the
first and third frames is variable to vary the shape of the
planform of the variable support platform. And in many
embodiments, relative orientation between the second and
third frames is variable to vary the shape of the planform of
the variable support platform.

The first, second, and third frames can have suitable details
that contribute to providing the variable support platform. For
example, the first frame and/or the second frame can have a
slot that receives a portion of the third frame. In many
embodiments, each of the first, second, and third frames has
an upper surface that interfaces with the support surface
assembly with the upper surfaces being coplanar. In many
embodiments, the first frame and/or the second frame has a
planform shape of half of an ellipse and the third frame has a
planform shape of an ellipse.

In many embodiments, the third frame includes an elon-
gated aperture. The elongated aperture receives a first cou-
pling pin coupled with the first frame and extending across the
first frame slot. The elongated aperture further receives a
second coupling pin coupled with the second frame and
extending across the second frame slot. In many embodi-
ments, each of the first frame and the second frame includes
an end portion adapted to attach to a support at one end of the
end portion.

In many embodiments, the shelf support surface assembly
is configured such that the planform of the support surface
assembly varies in response to variation in the planform of the
variable support platform. For example, in many embodi-
ments, the shelf support surface assembly includes a plurality
of interconnected vertically-oriented flexible panels. The
flexible panels are formed from a suitable material (e.g.,
polycarbonate). And in many embodiments, the shelf support
surface assembly includes a plurality of coupled horizontally-
oriented panels. For example, each of the horizontally-ori-
ented panels can have one or more slots receiving connecting
pins that couple adjacent panels of the horizontally-oriented
panels.

In another aspect, a shelving system having a variable
planform is provided. The shelving system includes a first
shelf having a variable planform, a second shelf having a
variable planform and being elevated above the first shelf, at
least one first support column, and at least one second support
column. In many embodiments, each of the first and second
shelves include first, second, and third frames as described
herein. The first support column(s) supports the first frames of
the first and second shelves. And the second support column
(s) supports the second frames of the first and second shelves.
In many embodiments, one or more supplemental support
columns are used.
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In many embodiments, the shelving system includes a
base. The base can include an upper portion that includes a
shelf having a variable planform as describe herein, a lower
portion that includes a shelf having a variable planform as
described herein, at least one first column member attached to
each of the first frames of the upper and lower portions, at
least one second column member attached to each of the
second frames of the upper and lower portions, and a plurality
of'third column members, each of the column members being
attached to the third frames of the upper and lower portions.

In many embodiments, the shelving system includes a kick
plate assembly attached to the base. The kick plate assembly
can include a first kick plate member attached to at least one
of the first frames of the upper and lower portions, a second
kick plate member attached to at least one of the second
frames of the upper and lower portions, and a third kick plate
member attached to at least one of the third frames of the
upper and lower portions. At least one of the first, second, or
third kick plate members can include an extension panel
overlapping an adjacent one of the first, second, or third kick
plate members for a plurality of planform configurations of
the base.

In many embodiments, the shelving system includes at
least one price display assembly attached to at least one of the
first and second shelves. The price display assembly can
include a first price display segment attached to the first frame
and configured to display a price tag, a second price display
segment attached to the second frame and configured to dis-
play a price tag, and a third price display segment slidably
coupled with at least one of the first and second price display
segments. The third price display segment is flexible and
configured to display a price tag.

In another aspect, a table having a variable planform is
provided. The table includes a first upper frame forming a first
part of a variable support platform, a second upper frame
forming a second part of the variable support platform, a third
upper frame providing a third part of the variable support
platform, a support surface assembly providing a support
surface for items supported by the table, a first base frame
forming part of a variable base that is disposed below the
variable support platform, a second base frame forming part
of the variable base, a third base frame forming part of the
variable base, and a plurality of intermediate members dis-
posed between and attached to the variable base and the
variable support platform. The third upper frame is disposed
between the first and second upper frames. Relative position-
ing and orientation between the third upper frame and each of
the first and second upper frames is variable so as to vary the
planform of the variable support platform. The support sur-
face assembly is supported by the variable support platform.
The support surface assembly can be at least one of flexible or
include a plurality of linked panels so that the support surface
provided varies in response to variation in the planform of the
variable support platform. The third base frame is disposed
between the first and second base frames. Relative position-
ing and orientation between the third base frame and each of
the first and second base frames is variable to vary the plan-
form of the variable base.

In many embodiments, the intermediate members include
aplurality of first intermediate members, a plurality of second
intermediate members, and a plurality of third intermediate
members. Each of the first intermediate members is attached
to the first upper frame and the first base frame. Each of the
second intermediate members is attached to the second upper
frame and the second base frame. And each of the third
intermediate members is attached to the third upper frame and

20

40

45

4

the third base frame. Any suitable configuration of interme-
diate member can be used, for example, a column member.

In many embodiments, the table support surface assembly
is configured such that the planform of the support surface
assembly varies in response to variation in the planform of the
variable support platform. For example, in many embodi-
ments, the table support surface assembly includes a plurality
of interconnected vertically-oriented flexible panels. As
another example, in many embodiments, the table support
surface assembly includes a plurality of coupled horizontally-
oriented panels having one or more slots receiving coupling
pins that couple adjacent panels of the horizontally-oriented
panels.

For a fuller understanding of the nature and advantages of
the present invention, reference should be made to the ensu-
ing detailed description and accompanying drawings. Other
aspects, objects and advantages of the invention will be appar-
ent from the drawings and detailed description that follows.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a variable-planform shelv-
ing system in a compact collapsed configuration, in accor-
dance with many embodiments.

FIG. 2is a perspective view of the variable-planform shelv-
ing system of FIG. 1 with support surface assemblies
removed to show details of underlying shelf variable support
platforms and a variable base.

FIG. 3 is a perspective view of'the variable-planform shelv-
ing system of FIG. 1 in a partially-expanded configuration
with the support surface assemblies removed to show details
of the underlying shelf variable support platforms and the
variable base.

FIG. 4is a perspective view of the variable-planform shelv-
ing system of FIG. 1 in a fully-expanded configuration with
the support surface assemblies removed to show details of the
underlying shelf variable support platforms and the variable
base.

FIG. 5 is perspective view of the variable-planform shelv-
ing system of FIG. 1 in a fully-expanded configuration with
the support surface assemblies not removed.

FIG. 6 is a top view of the variable-planform shelving
system of FIG. 1 in a fully-expanded and curved configura-
tion with the support surface assemblies removed to show
details of the underlying shelf variable support platforms and
the variable base.

FIG. 7 is a top view of the variable-planform shelving
system of FIG. 1 in the configuration of FIG. 6 with the
support surface assemblies not removed.

FIG. 8 is a top view of the variable-planform shelving
system of FIG. 1 in another fully-expanded and curved con-
figuration with the support surface assemblies removed to
show details of the underlying shelf variable support plat-
forms and the variable base.

FIG. 9 is a top view of the variable-planform shelving
system of FIG. 1 in the configuration of FIG. 8 with the
support surface assemblies not removed.

FIG. 10 is a top view of the variable-planform shelving
system of FIG. 1 in another fully-expanded and curved con-
figuration with the support surface assemblies removed to
show details of the underlying shelf variable support plat-
forms and the variable base.

FIG. 11 is a top view of the variable-planform shelving
system of FIG. 1 in the configuration of FIG. 10 with the
support surface assemblies not removed.

FIG. 12 is a perspective view of the variable-planform
shelving system of FIG. 1 in another fully-expanded and
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curved configuration with an additional support member and
the support surface assemblies removed to show details of the
underlying shelf variable support platforms and the variable
base.

FIG. 13 is a top view of the variable-planform shelving
system of FIG. 1 in the configuration of FIG. 12 with the
support surface assemblies not removed and the additional
support member not shown.

FIG. 14A is a plan view a variable support platform of the
variable-planform shelving system of FIG. 1.

FIG. 14B is a fragmented, side view of a support post used
in the variable-planform shelving system of FIG. 1.

FIG. 14C is a fragmented, side view of a hanger bracket
partially inserted in a first opening of a support post shown in
FIG. 14B.

FIG. 14D is a fragmented, side view of a hanger bracket
inserted in the first opening and a second opening of the
support post shown in FIG. 14B resulting in a variable support
platform supporting position.

FIG. 14E is a side view of a hanger bracket attached to a
support post and supporting a corner of a variable support
platform of the variable-planform shelving system of FIG. 1.

FIG. 15 is a plan view of components of frames of the
variable support platform of FIG. 14A.

FIG. 16 is a perspective view of a variable base assembly of
the variable-planform shelving system of FIG. 1 in the com-
pact collapsed configuration of FIG. 1 with the associated
support surface assembly removed to show details of the
variable base assembly.

FIG. 17 is a perspective view of a kick plate assembly and
a price display assembly of the variable-planform shelving
system of FIG. 1.

FIG. 18 is a perspective view of the kick plate assembly of
FIG. 17 with the price display assembly removed.

FIG. 19 is an exploded perspective view of the kick plate
assembly of FI1G. 17.

FIG. 20 and FIG. 21 are perspective views of components
of the kick plate assembly of FIG. 17.

FIG. 22 is a perspective view of the kick plate assembly of
FIG. 17 in an expanded configuration.

FIG. 23 through FIG. 25 are perspective views of the price
display assembly of FIG. 17 in the compact collapsed con-
figuration of FIG. 1.

FIG. 26 is a perspective view of the price display assembly
of FIG. 17 in an expanded configuration.

FIG. 27 and FIG. 28 are close-up perspective views show-
ing details of the variable-planform shelving system of FIG. 1
in the compact collapsed configuration of FIG. 1.

FIG. 29 is a perspective view of a table having a variable
planform with a support surface assembly removed to better
show underlying details, in accordance with many embodi-
ments.

FIG. 30 is a perspective view of another variable-planform
shelving system in a compact collapsed configuration with
support surface assemblies removed to better show underly-
ing details, in accordance with many embodiments.

FIG. 31 is a close-up perspective view showing details of a
base support platform of the variable-planform shelving sys-
tem of FIG. 30.

FIG. 32 is a close-up perspective view showing details of a
support surface assembly of the variable-planform shelving
system of FIG. 30.

FIG. 33 is a close-up perspective view showing details of a
variable support platform of the variable-planform shelving
system of FIG. 30.
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FIG. 34 is a perspective view of a variable support platform
of'a wall-mounted variable-planform shelf in a compact col-
lapsed configuration, in accordance with many embodiments.

FIG. 35 is a perspective view of the variable support plat-
form of FIG. 34 in an expanded configuration.

FIG. 36 is a perspective view of the variable support plat-
form of FIG. 34 in an expanded configuration that wraps
around an exterior corner of a wall.

FIG. 37 is a plan view showing three variable support
platforms of FIG. 34 installed to wrap around two exterior
corners of a wall.

FIG.38A and FIG. 38B are perspective views of a variable-
length clothes rack having a variable-planform base, in accor-
dance with many embodiments.

FIG.39A is a plan view of a support surface assembly in an
intermediate length configuration, in accordance with many
embodiments.

FIG. 39B is a plan view of the support surface assembly of
FIG. 39A in a collapsed compact length configuration.

FIG.39C is aclose-plan view of the support surface assem-
bly of FIG. 39A in an expanded length configuration.

FIG. 40 is a plan view of a support surface assembly that
includes overlapping coupled panels, in accordance with
many embodiments.

FIG. 41 is a close-up perspective view of a coupling feature
that interfaces with slots in adjacent panels of the support
surface assembly of FIG. 40.

FIG. 42 is shows a perspective view of an alternate embodi-
ment of a support platform.

FIG. 43 is an exploded perspective view of the support
platform of FIG. 42.

FIG. 44 is bottom perspective view of the support platform
of FIG. 42, with support brackets in place.

FIG. 45 is an exploded perspective view of a sandwich
panel that can be used for a center ellipse for the support
platform of FIG. 42.

FIG. 46 is an exploded perspective view of a sandwich
panel that can be used for an outer half ellipse for the support
platform of FIG. 42.

FIG. 47 is an exploded perspective view of a sandwich
panel that can be used for a bridge for the support platform of
FIG. 42.

FIGS. 48-53 are top views showing multiple configura-
tions for the support platform of FIG. 42.

FIG. 54 is a perspective view of a base support platform in
accordance with embodiments.

FIG. 55 is a perspective view of a shelving system incor-
porating the support platform of FIG. 42 and the base support
platform of FIG. 54.

FIG. 56 is a top view of a backing that can be used in the
shelving system of FIG. 55, inaccordance with embodiments.

FIG. 57 is a cutaway perspective view of a support surface
assembly in accordance with embodiments.

FIG. 58 is a cutaway perspective view of a support surface
assembly in accordance with additional embodiments.

FIG. 59 is a perspective view of an underside of a support
platform having lighting attached.

FIG. 60 is a perspective detail view of an underside of a
support platform with a swiveling light box.

FIG. 61 is a perspective view of an underside of a support
platform having recessed lighting.

FIG. 62 is a rear view of moveable slat that can be used as
an adjustable backing in a variable planform shelving system
in accordance with various embodiments, such as the system
shown in FIG. 55.

FIG. 63A is a detail view of a linkage within the moveable
slat of FIG. 62.
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FIG. 63B is a detail view of a link within the moveable slat
of FIG. 62 in accordance with various embodiments.

FIG. 64 is a perspective view of a variable-length clothes
rack having a variable-planform base and a top rack with
interchangeable segment members, in accordance with many
embodiments.

FIG. 65 shows example interchangeable segment members
for use in the top rack with interchangeable segment members
of FIG. 64, in accordance with many embodiments.

FIG. 66 is a partial perspective view of a variable-length
clothes rack having a variable-planform base and a top rack
with differing interchangeable segment members, in accor-
dance with many embodiments.

FIG. 67 shows end details of a third support member for the
clothing rack with top rack interchangeable segment mem-
bers of FIG. 64, in accordance with many embodiments.

DETAILED DESCRIPTION

In the following description, various embodiments of the
present invention will be described. For purposes of explana-
tion, specific configurations and details are set forth in order
to provide a thorough understanding of the embodiments.
However, it will also be apparent to one skilled in the art that
the present invention may be practiced without the specific
details. Furthermore, well-known features may be omitted or
simplified in order not to obscure the embodiment being
described.

Referring now to the drawings, in which like reference
numerals represent like parts throughout the several views,
FIG. 1 shows a variable-planform shelving system 10, in
accordance with many embodiments. The shelving system 10
is shown in a compact collapsed configuration. The shelving
system 10 includes a variable-planform base 12, variable
planform shelves 14, four support posts 16, a kick plate
assembly 18, and price display assemblies 20. Although two
variable planform shelves 14 are shown, the variable-plan-
form shelving system 10 can include any suitable number of
variable planform shelves 14 (e.g., 1 or more).

The variable-planform base 12 and each of the variable
planform shelves 14 include a support surface assembly 22
that provides a support surface for items supported by the
shelving system 10. In the embodiment shown, the support
surface assemblies 22 are fabricated from a plurality of ver-
tically-oriented panels that are intermittently bonded together
such that a support surface assembly 22 can be expanded in a
lengthwise direction 24 (perpendicular to the orientation of
the vertically-oriented panels) without any substantial con-
traction perpendicular to the lengthwise direction 24. In addi-
tion to being expandable in the lengthwise direction 24, the
support surface assembly 22 is flexible to conform to a variety
of curved planforms in which the shelving system 10 can be
configured.

FIG. 2 shows the shelving system 10 in the compact col-
lapsed configuration with the support surface assemblies 22
removed to better show details of a base support platform 26
portion of the variable-planform base 12 and a variable sup-
port platform 28 portion of the shelves 14. The base support
platform 26 supports a support surface assembly 22. Like-
wise, each of the variable support platforms 28 support a
support surface assembly 22. The base support platform 26
and the variable support platforms 28 are supported by the
four support posts 16.

The base support platform 26 and the variable support
platforms 28 are reconfigurable into any of a continuous
range of different planforms including expanded planforms, a
variety of curved planforms, and combinations thereof. Each
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variable support platform 28 includes a first frame 30, a
second frame 32, and a third frame 34. The third frame 34 has
an elliptical outer perimeter. Each of the first and second
frames 30, 32 have an outer perimeter shape of a half ellipse.

Generally, in mathematician terms, an ellipse in two
dimensions is symmetric and defined by a continuous perim-
eter, a major axis, and a minor axis. The major axis intersects
three major reference points of the ellipse: a first point on a
perimeter of the ellipse corresponding to a greatest diameter
of the ellipse, a second point on the perimeter of the ellipse
corresponding to an opposite end of the greatest diameter of
the ellipse, and a center point of the ellipse located equidistant
from each of the first point and the second point. The minor
axis intersects three pertinent reference points of the ellipse:
a third point on a perimeter of the ellipse corresponding to a
smallest diameter of the ellipse, a fourth point on the perim-
eter of the ellipse corresponding to an opposite end of the
smallest diameter of the ellipse, and the center of the ellipse,
which is also equidistant from each of the third point and the
fourth point. However, such a definition fails to convey the
full meaning of the terms “ellipse” or “elliptical” for the
purposes of this disclosure. Herein, such terms not only
includes the mathematician’s ellipse, but refers also to any
elongate circle, regardless of symmetry, and any portion
thereof. Thus a partial ellipse may include any segment of an
elliptical perimeter or any area cut out of an ellipse, regardless
ot how small or large any curved edges may be. Additionally,
a reference to an ellipse would include any elongated circular
shape having any sides, ends, or edges trimmed off.

A first portion of the third frame 34 can be slidably received
within a horizontally-oriented slot in the first frame 30 and a
second portion of the third frame 34 is slidably received
within a horizontally-oriented slot in the second frame 32.
The planform of the variable support platform 28 is selec-
tively varied by repositioning and/or reorienting the third
frame 34 relative to the first frame 30 and/or relative to the
second frame 32.

In a similar fashion, the planform of the base support
platform 26 can be selectively varied. The planform of the
base support platform 26 and the planform of each of the
variable support platforms 28 can be varied in the same way
so that each of the support posts 16 remains vertical. For
example, FIG. 3 shows the shelving system 10 in a partially
expanded configuration with the support surface assemblies
22 removed to better show the partially expanded states of the
base support platform 26 and the variable support platforms
28.

The base support platform 26 includes an upper portion 36
and a lower portion 38. The upper portion 36 includes a first
upper frame 40, a second upper frame 42, and a third upper
frame 44 that are configured similar to the first, second, and
third frames 30, 32, 34 of the variable support platforms 28.
The third upper frame 44 has an elliptical outer perimeter.
Each of the first and second upper frames 40, 42 has an outer
perimeter in the shape of a half ellipse. A first portion of the
third upper frame 44 is slidably received within a horizon-
tally-oriented slot in the first upper frame 40 and a second
portion of the third upper frame 44 is slidably received within
a horizontally-oriented slot in the second upper frame 42.
Likewise, the lower portion 38 includes a first lower frame 46,
a second lower frame 48, and a third lower frame 50 that are
configured similar to the first, second, and third frames 30, 32,
34 of the variable support platforms 28. The third lower frame
50 has an elliptical outer perimeter. Each of the first and
second lower frames 46, 48 has an outer perimeter in the
shape of a half ellipse. A first portion of the third lower frame
50 is slidably received within a horizontally-oriented slot in
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the first lower frame 46 and a second portion of the third upper
frame 50 is slidably received within a horizontally-oriented
slot in the second lower frame 48. The planform of the base
support platform 26 is selectively varied by repositioning
and/or reorienting the third upper and third lower frames 44,
50 relative to the first upper and first lower frames 40, 46
and/or relative to the second upper and second lower frames
42, 48.

Additional details of the shelving system 10 will now be
described with reference to FIG. 4, which shows the shelving
system 10 in a fully expanded in-line configuration. As
shown, the third frame 34 ofthe variable support platforms 28
has an elongated aperture 52 that extends from one end of the
third frame 34 to the other. The elongated aperture 52 receives
a first coupling pin 54 that is coupled with the first frame 30
and extends across the first frame slot, thereby extending
through the elongated aperture 52. The elongated aperture 52
further receives a second coupling pin 56 that is coupled with
the second frame 32 and extends across the second frame slot,
thereby extending through the elongated aperture 52. In the
fully expanded in-line configuration, the coupling pins 54, 56
are disposed at opposing ends of the elongated aperture 52,
thereby retaining the ends of'the third frame 34 within the first
and second frame slots. Additionally, the coupling pins 54, 56
can be configured to clamp the first and second frames 30, 32
onto the third frame, thereby preventing inadvertent recon-
figuration of the variable support platform 28 and enhancing
the transfer of bending moments from the third frame 34 to
the first and second frames 30, 32. In many embodiments,
suitable threaded fasteners are used as the coupling pins 54,
56.

The upper and lower portions 36, 38 of the base support
platform 26 are connected by intermediate members (e.g., a
column members). Adjacent to the support posts 16, the first
upper and first lower frames 40, 46 are connected by two
column members 58. Likewise, adjacent to the other support
posts 16, the second upper and second lower frames 42, 48 are
connected by two column members 60. The third upper and
third lower frames 44, 50 are connected by two column mem-
bers 62 disposed midway along opposing sides of the third
upper and third lower frames 44, 50. A column member 64
connects the first upper and first lower frames 40, 46. The
column member 64 can also be configured to clamp the first
upper and first lower frames 40, 46 onto the third upper and
third lower frames 44, 50, respectively, thereby preventing
inadvertent reconfiguration of the base support platform 26
and enhancing the transfer of bending moments from the third
upper and third lower frames 44, 50 to the first upper and first
lower frames 40, 46. For example, a suitable threaded fastener
can be used in conjunction with the column member 64 to
provide the clamping force. A column member 66 connects
the second upper and second lower frames 42, 48. The col-
umn member 66 can also be configured to clamp the second
upper and second lower frames 42, 48 onto the third upper and
third lower frames 44, 50, respectively, thereby preventing
inadvertent reconfiguration of the base support platform 26
and enhancing the transfer of bending moments from the third
upper and third lower frames 44, 50 to the second upper and
second lower frames 42, 48. For example, a suitable threaded
fastener can be used in conjunction with the column member
66 to provide the clamping force. A height adjustable support
68 is disposed directly below each of the column members 62
and helps to stabilize the base support platform 26.

FIG. 5 shows the shelving system 10 in the fully expanded
in-line configuration without the support surface assemblies
22 removed. In many embodiments, the support surface
assemblies 22 are coupled with the underlying support plat-
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forms at suitable locations (e.g., along the ends and at inter-
mediate points along the lengthwise edge) such that the plan-
form of the support surface assemblies is constrained to
conform to the planform of the underlying support platforms.

FIG. 6 shows the shelving system 10 in a fully expanded
curved configuration with the support surface assemblies 22
not shown to better illustrate the relative orientations between
the frames of the base support platform 26 and the variable
support platforms 28. FIG. 7 shows the same configuration
with the support surface assemblies not removed. As shown,
the planform of the variable support surface assemblies 22
varies to conform to the planform of the underlying support
platforms. FIG. 8 and FIG. 9 show the shelving system 10 in
another fully expanded curved configuration. And FIG. 10
and FIG. 11 show the shelving system 10 in yet another fully
expanded curved configuration.

FIG. 12 shows the shelving system 10 (with the support
surface assemblies 22 not shown) in another fully expanded
curved configuration with a removable support column 70
added to provide additional support to the variable support
platforms 28. In the configuration of FIG. 12, the support
posts 16 are substantially aligned. In many embodiments, the
connection between the support posts 16 and the variable
support platforms 28 is configured to react mainly shear load.
Accordingly, the removable support column 70 provides an
additional support that is offset from the aligned support posts
16. With shear only connections between the variable support
platforms 28 and the aligned support posts 16, the support
column 70 provides required additional support to the vari-
able support platforms 28. FIG. 13 shows the same configu-
ration with the support surface assemblies 22 not removed
and the support column 70 not shown. As can be seen, with
shear load only type connections between the variable sup-
port platforms 28 and the aligned support posts 16, the sup-
port column 70 provides necessary offset support to the vari-
able support platforms 28 to balance eccentricity between the
items supported by the shelves and the aligned support posts
16.

FIG. 14 A shows a plan view of a variable support platform
28 in the compact collapsed configuration. The first frame 30
includes a straight base member 72, ahalf-elliptical perimeter
member 74, and cross members 76. The perimeter member 74
and the cross members 76 are slotted so as to accommodate
the illustrated end portion of the third frame 34. Likewise the
second frame 32 includes a straight base member 78, a half-
elliptical perimeter member 80, and cross members 82. The
perimeter member 80 and the cross members 82 are slotted so
as to accommodate the illustrated end portion of the third
frame 34. At the corners of the first and second frames 30, 32,
semi-circular recesses 84 are configured to accommodate the
support posts 16. Adjacent to the semi-circular recesses 84,
hanger apertures 86 are located to accommodate a portion of
a supporting hanger bracket that is removably attached to one
of the support posts 16. The hanger apertures 86 extend cir-
cumferentially around the recesses 84 for a limited extent so
as to accommodate a suitable range of angular orientations of
the support post 16 and the attached hanger bracket. The first,
second, and third frames 30, 32, 34 include attachment aper-
tures 88 that can be used to attach the price display assembly
20 shown in FIG. 1. And the third frame 34 includes attach-
ment features 90 for the support column 70 shown in FIG. 12.

The central aperture 52 of the third frame 34 receives the
coupling pins 54, 56, which are coupled with the first and
second frames 30, 32 and extend across the slots in the first
and second frames 30, 32, thereby extending through the
central aperture 52. The central aperture 52 is configured to
allow constrained movement of the third frame 34 relative to
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the first frame 30 and/or relative to the second frame 32,
including changes in angular orientation of the third frame 34
relative to the first frame 30 and/or relative to the second
frame 32.

The variable support platform 28 includes additional fea-
tures that allows for its use as either the upper portion 36 of the
base support platform 26 or the lower portion 38 of the base
support platform 26. For example, the first frame 30 includes
circular apertures 92 for the attachment of the column mem-
bers 58 as shown in FIG. 4. The second frame 32 includes
circular apertures 94 for the attachment of the column mem-
bers 60. And the third frame 34 includes circular apertures 96
for the attachment of the column members 62.

FIG. 14B through FIG. 14E show details of how a variable
support platform 28 is supported from one of the support
posts 16. FIG. 14B shows bracket-receiving slots 98, 100 in
the support posts 16. In many embodiments such as the one
shown, the support posts 16 have a plurality of bracket-re-
ceiving slots at regular intervals, thereby providing for
numerous combinations of numbers of shelves and/or spac-
ing of shelves. FIG. 14C shows a hanger bracket 102 partially
inserted in a first opening 100 of the support post 16. FIG.
14D shows the hanger bracket 102 attached to the support
post 16. And FIG. 14E shows a close-up side view of the
hanger bracket 102 attached to one of the support posts 16 and
supporting a corner of a variable support platform 28. Addi-
tional details of a suitable approach for supporting the vari-
able planform shelves 14 are described in U.S. Pat. No. 5,415,
302, entitled “MODULAR SHELVING SYSTEM WITH A
QUICK-CHANGE SHELF FEATURE,” the entire disclo-
sure of which is hereby incorporated by reference herein.

Any suitable fabrication method and material can be used
to make the variable support platform 28. For example, in
many embodiments, the first, second, and third frames 30, 32,
34 of the variable support platform 28 are made from com-
ponents cut (e.g., using a water-jet) from a suitable constant
thickness sheet of material. FIG. 15 shows a plan view of
components that can be used to make the first, second, and
third frames 30, 32, and 34 of the variable support platform
28. The first frame 30 can be made from a first upper compo-
nent 104, a first lower component 106, and first spacer com-
ponents 108. The first spacer components 108 are disposed
between the first upper and first lower components 104, 106
so that the outer perimeter and common features of these
components are aligned. The first spacer components 108
serve to separate the first upper and first lower components
104, 106 so as to form the slot that receives part of the third
frame 34. In the same way, the second frame 32 can be made
from a second upper component 110, a second lower compo-
nent 112, and second spacer components 114. The second
spacer components 114 are disposed between the second
upper and second lower components 110, 112 so that the outer
perimeter and common features of these components are
aligned. The second spacer components 114 serve to separate
the second upper and second lower components 110, 112 so
as to form the slot that receives part of the third frame 34. The
third frame 34 can be made from a third frame component 116
and third spacer components 118. The third spacer compo-
nents 118 are disposed on top of the third frame component so
that the outer perimeter and common features of these com-
ponents are aligned. The third spacer components 118 pro-
vide an upper surface to the third frame 34 that is in plane with
the upper surfaces of the first and second frames 30, 32. Any
suitable method for joining the components can be used (e.g.,
bonding, welding, brazing, fastening).

Additional details of the variable support base 26 will now
be described with references to FIG. 16. The variable support
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base 26 includes two cylindrical sleeves 120 at each corner.
The sleeves 120 interface with the support posts 16 and rig-
idly tie the support posts to the variable support base 16,
thereby stiffening the shelving system 10 against lateral
deflection of the shelves 14 relative to the variable support
base 26.

Details of the kick plate assembly 18 and the price display
assembly 20 will now be described with reference to FIG. 17
through FIG. 28. Both the kick plate assembly 18 and the
price display assembly 20 are configured to expand and con-
form to all of the possible planform configurations ofthe base
support platform 26. FIG. 17 shows the kick plate assembly
18 and the price display assembly 20 attached to the base
support platform 26 in the compact collapsed configuration.
FIG. 18 shows the kick plate assembly 18 attached to the base
support platform 26 with the price display assembly 20 not
shown.

FIG. 19 shows an exploded perspective view of the kick
plate assembly 18. The kick plate assembly 18 includes a first
kick plate segment 122, a second kick plate segment 124, and
a third kick plate segment 126. The first kick plate segment
122 attaches to the first upper and first lower frames 40, 46 of
the base support platform 26. The second kick plate segment
124 attaches to the second upper and second lower frames 42,
48 of the base support platform 26. And the third kick plate
segment 126 attaches to the third upper and third lower
frames 44, 50 of the base support platform 26. The first and
second kick plate segments 122, 124 have thin rectangular
bodies and can be made to be flexible or inflexible. The first
and second kick plate segments 122, 124 cover fixed regions
of the base support platform 26 corresponding to forward
facing exposed edges of the first upper and first lower frames
40, 46 and of the second upper and second lower frames 42,
48, respectively. The third kick plate segment 126 includes a
central portion 128 and side extensions 130. The central por-
tion 128 covers a fixed region of the base support platform 26
corresponding to forward facing exposed edges of the third
upper and third lower frames 44, 50. When the base support
platform 26 is in the compact collapsed configuration (as
shown), the side extensions extend behind and are fully cov-
ered by the first and second kick plate segments 122, 124.
When the base support platform 26 is in an expanded con-
figuration, the side extensions cover forward facing portions
of'the base support platform 26 disposed between the central
portion 128 and each of the first and second kick plate seg-
ments 122, 124. The third kick plate segment 126 can be made
suitably flexible such that the side extensions are able to
conform to all of the various planform configurations of the
base support platform 26.

Additional features of the kick plate assembly 18 are
shown in FIG. 20 through FIG. 22. FIG. 20 is a rear perspec-
tive view showing a portion of the first kick plate segment 122
and a portion of the third kick plate segment 126. FIG. 21isa
rear perspective view showing a portion of the second kick
plate segment 124 and a portion of the third kick plate seg-
ment 126. Each of the first, second, and third kick plate
segments 122, 124, 126 have barbed attachment features 132
that extend rearward from the aft face of the segment. The
barbed attachment features 132 are sized and configured to be
accommodated by and engage with the attachment apertures
88 (as shown in FIG. 14A) in the base support platform 26 so
asto attach the kick plate assemblies 122,124, 126 to the base
support platform 26. The attachment features 132 in the first
and second kick plate segments 122, 124 are located to
accommodate and optionally support the side extensions 130
of the third kick plate segment 126 there between. FIG. 22
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shows the kick plate assembly 18 in an expanded configura-
tion and illustrates the coverage provided by the side exten-
sions 130.

FIG. 23 through FIG. 28 show details of the price display
assembly 20, in accordance with many embodiments. FIG. 23
and FIG. 24 show rear perspective views of an embodiment of
the price display assembly 20 that is configured to attach to
the attachment apertures 88 (as shown in FIG. 14A) in the
variable support platform 28. FIG. 25 shows a front perspec-
tive view of the price display assembly 20. The price display
assembly 20 includes a first display segment 134, a second
display segment 136, and a flexible third display segment 138
that is slidably received through rectangular frame portions
140, 142 of the first and second display segments 134, 136,
respectively. The first display segment 134 includes barbed
attachment features 144 that extend rearward from the aft face
of'the first display segment 134. The second display segment
136 includes barbed attachment features 146 that extend rear-
ward from the aft face of the second display segment 136. And
the third display segment 138 includes barbed attachment
features 148 that extend rearward from the aft face of the third
display segment 138. The attachment features 144, 146, 148
are sized and configured to be accommodated by and engage
with the attachment apertures 88 (as shown in FIG. 14A) in
the variable support platform 28 so as to attach the price
display assembly 20 to the variable support platform 28. The
first display segment 134 is attached to the first frame 30; the
second display segment 136 is attached to the second frame
32; and the third display segment 138 is attached to the third
frame 34. When the variable support platform 28 is reconfig-
ured, the flexible third display segment 138 slides relative to
the first display segment 134 and/or relative to the second
display segment 136 through the rectangular frame portions
140, 142 of the first and second display segments 134, 136,
while still remaining engaged through at least one of the
rectangular frame portions 140, 142 in each of the first and
second display segments 134, 136. Any misalignment
between the first and second display segments 134, 136 is
accommodated by flexure of the flexible third display seg-
ment 138. FIG. 26 shows the price display assembly 20 in an
expanded configuration and illustrates the price display cov-
erage provided by the third display segment 138 between the
first and second display segment 134, 136. FIG. 27 and FIG.
28 show an embodiment of the price display assembly 20
configured to be mounted to the base support platform 26 via
support beams 150 extending from the rectangular frame
portions 140, 142.

FIG. 29 shows a variable planform table 160 with a support
surface assembly removed to better show underlying details,
in accordance with many embodiments. The table 160
includes a variable support platform 162; a variable base 164;
first intermediate members 166, second intermediate mem-
bers 168 and third intermediate members 170. The variable
support platform 162 and the variable base 164 are configured
similar to the variable support platform 28 described herein.
In many embodiments, the table 160 includes a support sur-
face assembly 22 (not shown) supported by the variable sup-
port platform 162. And in many embodiments, the table 160
includes a support surface assembly 22 (not shown) sup-
ported by the variable base 164. In similar manner to the
variable shelving system 10 described herein, the table 160
can be reconfigured into different planforms having different
sizes and shapes.

FIG. 30 shows another variable-planform shelving system
180, in accordance with many embodiments, in a compact
collapsed configuration with support surface assemblies 22
removed to better show details of underlying features. The
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shelving system 180 includes base support platforms 182 and
opposing support columns 184, 186 with variable support
platforms 188 supported there from. The base support plat-
forms 182 and the variable support platforms 188 are config-
ured similar to the variable support platforms 28. FIG. 31 is a
close-up perspective view showing connection details
between a base support platform 182 and a base beam 190
rigidly attached to each of the support columns 184, 186. End
frames of the base support platform 182 includes flanges 192
that are bolted to the base beam 190, thereby rigidly connect-
ing the base support platform to the support columns 184,
186. F1G. 32 shows a support surface assembly 22 coupled to
and supported by one of the base support platforms 182. FIG.
33 shows a close-up view of an end of one of the variable
support platforms 188, which includes an integral end support
beam 194. Each of the end support beams 194 is attached to
and cantilevered from one of the support columns 184, 186.

FIG. 34 through FIG. 36 show a wall-mounted variable-
planform shelving system 200, in accordance with many
embodiments. The shelving system 200 includes variable
support platforms 202 that are configured similar to the vari-
able support platforms 188. Each of the variable support
platforms is attachable to a wall 204 via two or more support
beams 206. For example, FIG. 34 shows a single variable
support platform 202 in a compact collapsed configuration
attached to the wall 204 via two support beams 206 disposed
at opposing ends of the variable support platform 202. FIG.
35 shows a single variable support platform 202 in a fully-
expanded configuration attached to the wall 204 via three
support beams 206. FIG. 36 shows a single variable support
platform 202 in a fully-expanded configuration that wraps
around a corner of the wall 204. And FIG. 37 shows three
variable support platforms 202 that wrap around two corners
of the wall 204. As can be appreciated, the wall-mounted
variable-planform shelving system 200 can be used and/or
adapted for use with numerous wall configurations having
different lengths, external corners, and/or internal corners.

FIG. 38A and FIG. 38B show a variable-length clothes
rack 210 having a variable-planform base 212, in accordance
with many embodiments. The variable planform base 212 is
configured similar to the variable planform base 12 described
herein. Supported from the variable planform base 212 is an
extendable top beam 214 from which clothes can be hung.
The extendable top beam 214 can be reconfigured to various
lengths corresponding to the various possible planforms of
the variable planform base 212. The extendable top beam 214
is supported by two support columns 216, which are rigidly
connected to opposing ends of the variable planform base
212. The extendable top beam 214 includes two flexible strap
members 218, segments of which are held in tension between
the tops of the support columns 216. For example, ends of the
strap members 218 can be attached to the top of one of the
support columns 216 and an intermediate location of each of
the strap members 218 can be clamped to the top of the
opposing support column 216 to maintain the tension in the
strap members 218 between the tops of the support columns
216. As shown, the variable planform base 212 includes a
support surface assembly 22 that can be used to support
additional items (e.g., shoes, boots, etc.).

FIGS. 39A, 39B, and 39C show plan views of the support
surface assembly 22 in different expanded states. FIG. 39A
shows the support surface assembly 22 in an intermediate
length state corresponding to an intermediate length of the
support surface assembly 22. The support surface assembly
22 is made from a plurality of flat panel members that extend
vertically relative to view direction shown and are intermit-
tently bonded together to a flexible and expandable assembly.
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FIG. 39B shows the support surface assembly 22 in a com-
pressed state corresponding to a reduced length of the support
surface assembly 22 in which the separation distance between
adjacent flat panel members is reduced. And FIG. 39C shows
the support surface assembly 22 in an expanded state corre-
sponding to a maximum length of the support surface assem-
bly 22. By using a suitable number of flat panel members, the
distance between adjacent flat panel members at locations
between bonded areas can be kept below a distance suitable
for ensuring that the support surface assembly 22 does not
contract to a detrimental extent transverse to the expansion
direction ofthe support surface assembly 22 when the support
surface assembly 22 is expanded.

Any suitable material can be used to fabricate the support
surface assembly 22. For example, the support surface assem-
bly 22 can be made from polycarbonate strips, acrylic strips,
and acrylic abrasion resistant strips. In general, the strips are
flexible, and have a resiliency to return to their straight con-
figuration. As can be seen in FIGS. 39A-39C, and in F1G. 32,
adjacent strips are glued or otherwise attached to each other
so that, when the support surface assembly 22 is elongated,
the strips each pulled at intermediate connection points into a
sine wave shape. To provide this function, first and second
adjacent strips are attached at regular intervals along their
length. A third strip, on the opposite side of the second strip
from the first strip, is attached to the first strip at intermediate
connection points to the first strip. These intermediate con-
nection points are between the connection points of the first
strip and the second strip, for example half way between the
connection points. This pattern is repeated throughout the
support surface assembly 22. In this manner, when ends of the
support surface assembly 22 are pulled apart, each of the
strips is pulled into a sine wave shape.

In addition to being flexible, the strips preferably have
enough compressive strength, especially in the height direc-
tion, to support objects on the support surface assembly 22
without collapse of individual strips or the overall structure.
The above materials are examples of materials that work well
for this purpose, and in embodiments, /32 inch polycarbonate
strips are used and provide this function. Such strips, in an
embodiment, are attached so as to form 1.5 inch long dia-
monds in the pattern. That is, the intermediate connection
points on the strips are space 1.5 inches each.

Any suitable method of manufacturing the support surface
assembly 22 can be used. For example, separate strips can be
joined via a suitable method (e.g., fusing, liquid welding,
gluing). A form can be used to hold separate strips while they
are joined. And the support surface assembly 22 can be fab-
ricated by pouring a suitable material into a mold.

Any suitable fabrication method and material can be used
to make the variable-planform shelving systems, tables, and
clothes racks described herein. For example, suitable materi-
als include steel, stainless steel, aluminum, galvanized steel,
zine, iron, titanium, and plastics (e.g., polycarbonate, acrylic,
ABS, and HDPE). Suitable fabrication methods include, for
example, stamping, water jetting, pouring, forming, metal
casting, CNC machining, casting, and injection molding.

FIG. 40 shows a support surface assembly 220 that can be
used in place of the support surface assembly 22. The support
surface assembly 220 includes a plurality of slotted panels
222 having slots 224. Each of the slotted panels has a sub-
stantially rectangular planform with slightly curved outer
edges 226 so as to present a smooth combined edge when the
support surface assembly 220 is shaped to have a curved
planform such as shown in FIG. 40. Each of the slots 224 is
shaped to overlap an adjacent slot 224 of an adjacent panel in
each of the various planform configurations of the support
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surface assembly 220. At each of the overlapping locations of
the slots 224, a coupling element 230 as shown in FIG. 41 is
used to constrain the adjacent panels relative to each other. As
the support surface assembly 220 is reshaped into different
planform shapes, the coupling element 230 slides within the
slots 224 as dictated by the changing position of the over-
lapped location between the slots 224. Suitable panels of the
slotted panels 222 can be tied to underlying frames of the
variable support platform or to the base support platform with
intermediate panels being free to adopt positions to provide a
smooth transition between panels that are tied to the under-
lying frames. For example, one end panel of the support
surface assembly 220 can be tied to the first frame 30 of the
variable support platform 28, the opposite end panel of the
support surface assembly 220 can be tied to the second frame
32 of the variable support platform 28, and the center panel of
the support surface assembly 220 can be tied to the third
frame 34 of the variable support platform 28, thereby leaving
all the remaining untied panels to reposition to suitable loca-
tions consistent with the geometry of the slots 224 such that
the support surface assembly 220 has a planform with
smoothly curved edges.

FIG. 42 shows an alternate embodiment of a support plat-
form 300. The support platform 300 includes a center ellipse
302 and outer half ellipses 304, 306. Pins 308, 310 attached at
distal ends of the outer half ellipses 304, 306 extend through
slots 312, 314 on the center ellipse.

In addition to the slots 312, 314, the center ellipse 302
includes distal holes 316, 318 at opposite ends of the ellipse.
As further described below, the pins 308, 310 may alterna-
tively connect through either the slots 312, 314 or the holes
316, 318. These two different connections provide a variety of
configuration options for the support platform 300.

As shown in FIG. 43, each of the outer half ellipses 304,
306 includes a top plate 322, which may be, for example, an
aluminum plate, such as 5052 aluminum, %2 inch thick. The
top plates 322 can include openings 324 to lessen weight of
the support platform 300 and/or to add aesthetic appeal.

Wedges 326, 328 are sandwiched between the top plates
322 and bottom plates 330 for the outer half ellipses 304, 306.
The wedges 326, 328 can be the same height as the center
ellipse 302, thereby spacing the top plates 322 and bottom
plates 330, forming slots between the top plate 322 and the
bottom plate 330 for slidably receiving the distal ends of the
center ellipse 302.

The outer half ellipses 304, 306 include distal holes 332,
334 for receiving the pins 308, 310. As described earlier, the
pins 308, 310 can be alternatively attached to the slots 312,
314 orthe holes 316,318 of the center ellipse 302. To this end,
the pins 308, 310 can be reattachable structures, such as
fasteners, where the support surface can be used in one man-
ner, and later changed to another configuration, or a pin could
be a more permanent attachment, such as a rivet, where the
support surface is set into a particular configuration and not
changed.

As can be seen in FIG. 44, the support platform 300 can be
supported by outer shelf brackets 340, 342 and a center shelf
bracket 344. Other connection and support structures can be
used, and some examples are provided with earlier embodi-
ments.

In embodiments, the wedges 326, 328 (detail of a sandwich
configuration not shown), the bottom plate 330 (FIG. 46), the
bridges 320 (FIG. 47), and the ellipse 302 (FIG. 45) are
formed of a sandwich panel configurations. By using sand-
wich panel configurations, these parts are very strong, but
lightweight. The bridges 320 provide further lightweight sup-
port and strength for the outer edges of the ellipse 302.
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As an example, as shown in FIG. 45, the ellipse 302 may
include metal top and bottom plates 350, 352, with a center
354 having the same structure as the support surface assembly
22 described above. That is, the center 354 shown in the
drawings has a structure that is formed from aligned, flexible,
resilient strips where adjacent strips are attached at intervals
(preferably regular intervals), and opposite adjacent strips are
attached offset to one another so that, as the structure is pulled
apart, waveforms (preferably sinusoidal) are formed by each
of the individual strips. Thus, adjacent strips are inverted
relative to one another. It is believed that such a structure
provides a stronger, lighter structure than typical honeycomb
sandwich panels. However, honeycomb sandwich panels
could also be used.

In a similar manner, the bottom plate 330 (FIG. 46) can
include a center 364 between metal plates 360, 362, and the
bridges 320 (FIG. 47) can include a center 370 between metal
plates 372, 374. The wedges 326, 328 may have a similar
structure, but detail of a sandwich panel is not shown for those
parts.

In embodiments, the top and bottom plates of the sandwich
panels can be aluminum, such as Y32 inch 5052 aluminum.
The center may be formed, for example, of the strips
described above, as an example, of %42 inch polycarbonate
strips that are % inches tall. PETG or PET-G (Polyethylene
Terephtalate Glycol-modified) can also be used. Eastman
Chemical, SK Chemicals, and Artenius Italia are some PETG
manufacturers. PETG is a clear amorphous thermoplastic that
can be injection molded or sheet extruded.

The connection structure of the support platform 300 pro-
vides a number of different arrangements. Examples are
shown in FIGS. 48-53. The slots 312, 314 are wider in loca-
tions than in others, permitting the pins 308, 310, which are
connected to the distal ends of the half ellipses 304, 306 via
the distal holes 332, 334, to move not only along a length of
the slots, but also laterally from side to side in the variable
width of the slots. In embodiments, such as is shown in FIG.
42, the slots 312, 314 include arced sides to as to provide
smooth movement of the pints 308, 310 along the edges of the
slots.

FIG. 48 shows a first arrangement of the support platform
300 where the half ellipses 304, 306 are pushed fully inward
relative to the ellipse 302, providing a short, straight support.
This support may be, for example, 3 feet in length. FIG. 49
shows a second arrangement where the half ellipse 304 is
pulled outward relative to the ellipse 302, adding length to the
support platform, but with the support platform still being
straight. This arrangement may be, for example, 4 feet in
length.

FIG. 50 is another arrangement where both half ellipses
304, 306 are pulled about half way out. This arrangement may
also be, for example, 4 feet in length. FIG. 51 shows yet
another arrangement where the half ellipses 304, 306 are
pulled fully outward. This arrangement may permit support
for a 5 foot shelf, for example.

The elliptical shape of the ellipse 302 and the half ellipses
304, 306 balances the goals of maximizing the amount of
turning radius permitted between the ellipse and the half
ellipses while providing maximum surface area support by
the half ellipses to the ellipse. Moreover, the ellipse 302 and
the halfellipses 304, 306 permit the outer edges of the support
surface 300 to be rounded, regardless of the orientation, and
thus the support surface assemblies 22 can provide a
smoothly contoured shelf regardless of orientation of the
ellipse 302 and the half ellipses 304, 306.

As an example, FIG. 53 shows the half ellipses 304, 306
each rotated about 45 degrees, forming a snake pattern. The
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rounded corners of the half ellipses 304, 306 and the ellipse
302 permit the support surface assembly 22 (not shown in the
figure) to extend around the dramatic turns formed by the bent
support surface 300 and provide smooth, rounded transitions.

FIG. 52 shows an alternate arrangement where the pins are
attached to the ellipse 302 at the distal holes 316, 318 instead
of the slots 312, 314. In this arrangement, the half ellipses
304, 306 can turn up to 90 degrees relative to the ellipse 302,
and the elliptical shape of the slots in the half ellipses 304, 306
provides sufficient surface area to support the ellipse 302,
without permitting its rotation. In addition, the rounded outer
surfaces of the ellipse 302 and the half ellipses 304, 306
permit the support surface assemblies 22 to form around the
dramatic turns.

FIG. 54 shows an embodiment of a base support platform
380 having two structures similar to the support platform 300
separated by brackets 382, 384, and 386. The base support
platform 380 can be arranged similar to the base support
platform 380.

As can be seen in FIG. 55, the base support platform 380
and the support platform 300 can be attached to a series of
posts 390 to form a shelving system. Additional support plat-
forms 300 may be added as desired, and the ellipses and half
ellipses of the base support platform 380 and the support
platform 300 can be arranged to a desired shape for the
shelves, and then be covered by the support surface assem-
blies 22. In embodiments, the posts 390 are free standing so
that the ellipses and half ellipses of the base support platform
380 and the support platform 300 can be arranged to a desired
shape and the posts can be moved accordingly.

FIG. 56 shows a flexible plastic backing 400 that may be
used as a backing for the shelving system shown in FIG. 55.
Because the size of the shelving and therefore the width of the
backing is based on the configuration of the base support
platform 380 and the support platform(s) 300, a backing of'a
fixed width would not fit many configurations. To address this
issue, the backing 400 is configured to attach to one of the
posts 390, in this particular embodiment, via tabs 402 that
insert into slots (not shown) on the posts. A second backing
401 (FIG. 55) is attached to a second, adjacent post 390, and
the two backing overlap. The amount of overlap is sufficient
so that the two backings can fill the space between the two
posts 390, regardless of the configuration of the shelving.

The two backings 400, 401 may be held together using a
variety of methods, including more permanent methods, such
as glue, rivets, or fasteners. In the embodiment shown in FIG.
55, a long magnet strip 404, which is hinged at a top and
includes opposite polarity strips on two sides, is arranged so
that the two strips extend along opposite sides of the two
backings. The long magnet strip 404 can be easily removed or
adjusted to set the backings 400, 401 to a desired combined
width. Although only one set of backings 400, 401 is shown
on for the left side of the shelving in FIG. 55, a similar set can
be provided for the right side of the shelving.

The base support platform 380 and the support platform(s)
300 can be covered by support surface assemblies, such as the
support surface assemblies 22 described above, to provide a
planform shelving system. In addition, in accordance with
embodiments, as shown in FIG. 57, a support surface assem-
bly 422 can include a front plate 424 that extends across a
front of the base support platform 380 and the support plat-
form(s) 300. FIG. 57 shows such a front plate 424 for the
support surface assembly 422, with the front plate for fitting
across the front of the support platform 300, and FIG. 58
shows a front plate 426 for a support surface assembly 522,
with the front plate for fitting across the front of the base
support platform 380.
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Front plates, such as the front plates 424, 426, can take any
configuration, but in embodiments are configurable with (i.e.,
stretch or bend with) the support surface assemblies 422, 522,
and provide an aesthetically pleasing front edge for the sup-
port surface assemblies 422, 522. The front plates also pro-
vide a structure that can hook over and lock onto the front
edge of the ellipse and the half ellipses. In the embodiments
shown in FIGS. 57 and 58, the front plates 424, 426 are made
of the same opposing strips of flexible, resilient material as
the top surface of the support surface assemblies 22, 422, and
522. The front plate 424 shown in FIG. 57 extends at a right
angle to the top surface, without transition. The front plate
426 shown in FIG. 58 includes a transition area 428, stepping
to the front plate, with each creating an angle of about 45
degrees with the adjacent piece.

In embodiments, the front plates 424, 426 provide a loca-
tion for the mounting of price tags or other signage, and in the
case of the base support platform 380, can receive a kick plate.

To this end, a slot, groove, or other structure can be pro-
vided for receiving a kick plate or price tag plate. Also, in
alternate embodiments, a separate structure (not shown) can
be mounted on the front plates 424 and/or 426 for receiving
the strips. Like the backing, two or more plates can be
received in the groove, slot, or other structure so that the
plates may stretch to cover the support surface assemblies
422, 522 regardless of the configuration of the base support
platform 380 and the support platform(s) 300.

The kick plates or price tag plates can be formed of any
suitable material, but in embodiments is a flexible plastic that
can conform to the front edge of the support surface assembly
422,522, Inaddition, in embodiments, the kick plates or price
tag plates can be paperboard or another material on which
signage or decoration can be printed.

As an example, as shown in FIG. 58, a kick plate 430 is
mounted in a groove 432 formed in the front edge of the front
plate 426. The groove 432 is formed by tabs 434, 436 at upper
and lower extremities of the groove. The tabs hold the kick
plate 430 in place. Although not shown, as discussed above,
multiple kick plates 430 may be mounted in the groove 432
and may overlap at ends. The multiple kick plates permit an
installer to arrange the kick plates 430 to cover the entire front
of the support surface assembly 522, regardless of its length
or configuration.

A planform shelving system having at least a second shelf
support platform 300 elevated over an additional shelf sup-
port platform 300 or base support platform 380 may be pro-
vided (see e.g., FIG. 55). In various embodiments, an under-
side of the second shelf 300 comprises at least one light
source. For example, FIG. 59 is a perspective view of an
underside of a support platform 300 having a light source 590
attached. In embodiments, the light source 590 is a strip of
light emitting diodes. Light source 590 can be attached
directly to shelf 300, directly to a shelf bracket such as shelf
brackets 340, 342 and 344, directly to any other feature dis-
posed below or on an underside of shelf 300, or to some
combination thereof.

FIG. 60 is a perspective detail view of an underside of a
support platform 300 with a swiveling light box. In embodi-
ments, the light source 590 is mounted in a light box 600,
which is coupled to the underside of support platform 300 by
a swivel mount 601. Swivel mount 601 can be attached
directly to shelf 300, directly to a shelf bracket such as shelf
brackets 340, 342 and 344, directly to any other feature dis-
posed below or on an underside of shelf 300, or to some
combination thereof. The swivel mount 601 allows the light
box 600 to swivel or pivot in order to adjust the direction of
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light emitted from the light source 590 and adjust the lighting
of objects below the frame of support platform 300.

FIG. 61 is a perspective view of an underside of a support
platform 300 having recessed lighting. In embodiments, one
of the frames of the second shelf 300 comprises a machined
recess 610 on the underside of the second shelf 300 for receiv-
ing at least one light source 590. In embodiments, the
machined recess allows for a lighting source 590 to be
included without protruding from the underside of the frame
of'the second shelf 300, allowing the second shelf 300 with a
light source 590 to be used with the same supports 340, 342,
344, etc. used for a support platform 300 without light sources
590.

FIG. 62 is a rear view of moveable slat 620 that can be used
as an adjustable backing in a variable planform shelving
system in accordance with various embodiments, such as the
system shown in FIG. 55. FIG. 63A is a detail view of a
linkage 630 within the moveable slat 620 of FIG. 62.

In embodiments, a movable slat 620 is provided as an
adjustable backing between adjacent support columns 390 of
aplanform shelving system. In some embodiments, the mov-
able slat 620 comprises a plurality of slot links 631, a plurality
of solid links 632, and a plurality of long pin members 633.
Each of the plurality of slot links 631 comprises a vertical slot
634 through a height of the slot link 631. This slot 634 is
configured to receive at least one long pin member 633 for at
least horizontal sliding of the pin member 633 along a length
of the slot 634. Each of the plurality of solid links 632 com-
prises a through-hole 635 at each of two ends of a body of'the
solid link 632, and each through-hole 635 is configured to
receive one long pin member 633. To construct the slat 620, a
subset of each of the plurality of slot links 631 and the plu-
rality of solid links 632 are disposed in an alternating stacked
pattern so that slots 634 and through-holes 635 are aligned in
a stack. A long pin member 633 is passed vertically alter-
nately through the solid links 632 and slot links 631 in the
stack to form ajoint in the movable slat 620, the joint made up
of'solid links 632 and slot links 631 coupled by the pin 633. In
this configuration, the solid links 632 constrain the pin 633 in
place but allow the coupled slot links 631 to slide and pivot
relative to the pin 633. The slot links 631 provide spaces
between consecutive solid links 632. Another subset of slot
links 631 can be placed into these spaces such that slots 634
in the newly added slot links 631 align with the unoccupied
through-holes 635 in second ends of the coupled solid links
632, providing a path for the insertion of another long pin
member 633 to form another joint in the slat 620. Thus, as
shown in FIG. 63 A, each solid link 632 constrains two pins
633 for coupling slot links 631 to either end of the solid link
632. The coupled slot members 631 are free to slide and rotate
relative to the pin 633. When the coupled slot links 631 are
additionally coupled to another subset of solid links 632
within a larger backing assembly of slat 620, they provide a
sliding and pivoting interface which allows a variability in
stretching and contouring of the slat 620 which is very suit-
able for following the dramatic changes of length and shape
possible with the variable planform shelving system.

In embodiments, the movable slat comprises a plurality of
first links 621, a plurality of second links 632, and a plurality
of'long pin members 633. Each of the plurality of first links
621 includes a vertical opening 634 through a height of the
link 621, and the opening is configured to receive at least one
long pin member 633 to align the link 621 with other links.
The plurality of first links 621 is aligned into columns 623 of
vertically aligned first links 621. Each of the plurality of
second links 622 comprises at least one vertical opening 634
through a height of the link 622, and each opening 634 is
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configured to receive at least one long pin member 633 to
align the link 622 with other links. The plurality of second
links 622 is aligned into columns 624 of vertically aligned
second links 622. Each column 624 of second links 622 is
disposed between adjacent columns 623 of first links 621 so
that the columns 623 of first links 621 and the columns 624 of
second links 622 are disposed in an alternating pattern. Each
pin 633 in the plurality of long pin members 633 passes
through at least some first links 621 in a first link column 623
and passes through at least some second links 622 in an
adjacent second link column 624. The result is that the first
link column 623 is joined to the adjacent second link column
624 by a common pin 633, providing a joint within a movable
slat 620. In some embodiments, in at least one of the columns
623 of first links 621 in the movable slat 620, the first links
621 in the column are disposed so that gaps exist between at
least some vertically consecutive first links 621, and at least
one second link 622 that is part of an adjacent second link
column 624 is disposed between vertically consecutive first
links 621 and has a height which determines the size of at least
one gap.

FIG. 63B is a detail view of a link within the moveable slat
of FIG. 62 in accordance with various embodiments. As
shown in FIG. 63B, in various embodiments, link 638 can
include at least one groove 636 configured to receive a hanger
637. Hanger 637 can be any type of hardware configured for
use as accessories in a slat wall system as known in the art,
including but not limited to prongs, bars, hooks, posts, brack-
ets, clips, arms, plates, faceouts, holders, racks, tubing, fix-
tures, shelves, and baskets. In some embodiments, link 638 is
an add-on component to a link already in the slat 620 (such as
any of links 621, 622, 631, and 632). In some embodiments,
link 638 is modified to include at least one vertical opening
(such as either of 634 and 635) for use as a link in the slat 620
(such as any of links 621, 622, 631, and 632).

FIG. 64 shows a perspective view of a variable-length
clothes rack 640 having a variable-planform base 380 and a
top rack 641 with interchangeable segment members 642, in
accordance with many embodiments. In embodiments, the
top rack 641 comprises a plurality of shaped interchangeable
members 642 which together form a shape ofthe top rack 641.
In order to vary the shape of the top rack 641, at least some of
the shaped interchangeable members 642 may be replaced
with other shaped interchangeable members 642. FIG. 65
shows example interchangeable segment members 642 for
use in the top rack 641 of FIG. 64, in accordance with many
embodiments. By replacing interchangeable members 642 of
one shape for interchangeable members of another shape, the
top rack 641 may be varied according to preference or design
criteria. For example, as shown in FIG. 64, all shaped inter-
changeable members 642 are curved members 647. However,
by replacing several of curved members 647 with a combi-
nation of S-members 644, Z-members 645, and straight-
members 646 shown in FIG. 65, a shape of top rack 641
shown in FIG. 64 can be converted to a shape of top rack 641
shown in FIG. 66. Other shapes of interchangeable segment
members 642 may be provided in addition to those example
shapes shown in FIG. 65. Since interchangeable segment
members 642 are not limited to the example shapes shown in
FIG. 65, any number of variations on the shape of top rack 641
are possible in various embodiments.

Clothesrack 640 can be configured for use with standard-
ized clothes hangers. In many embodiments, the diameter or
shape of interchangeable segment members 642 is selected to
accommodate such standardized clothes hangers. In some
embodiments, as shown in FIG. 64, at least one interchange-
able segment member 642 has at least one nub 648 A and/or at
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least one notch 648B which can function to keep such clothes
hangers in place on top rack 641. The ability to keep clothing
hangers in place can be particularly useful for maintaining an
organized or visually appealing display of clothing when the
risk of the hangers becoming bunched together is high, such
as when the racks are to be moved or experience high volumes
of customer perusal.

Inaccordance with many embodiments, FIG. 67 shows end
details of a third support member 650 for use in the adjustable
clothing rack 640 with top rack 641 with interchangeable
segment members 642 shown in FIG. 65. In some embodi-
ments, a variable-length clothes rack 640 with top rack 641 of
differing interchangeable segment members 642 can also
include a third support column 650 to supplement support
provided to top rack 641 by end support columns 649. Third
column 650 is supported by center ellipse 302. In some
embodiments, third column 650 can be telescoping in order to
change size to support top rack 641 regardless of how inter-
changeable segment members 642 vary a position of top rack
641 up or down. In embodiments third column 650 can com-
prise a mount 651 located at a top end of the third support
column 650. Mount 651 can be configured to conform to a
common cross section of the shaped interchangeable mem-
bers 642 to provide a secure coupling between the third sup-
port column 650 and the top rack 641. Mount 651 can also
comprise a magnet to achieve this secure coupling when the
interchangeable members 642 are either made of metal or
also fitted with magnetic attachment points. In embodiments,
the third support column 650 comprises at least one prong 652
atabase 653 of the third support column 650 to be received by
a slot 312 or 314 in the elliptical third frame 302 for attaching
the third support column 150 to the elliptical third frame 302.

Other variations are within the spirit of the present inven-
tion. Thus, while the invention is susceptible to various modi-
fications and alternative constructions, certain illustrated
embodiments thereof are shown in the drawings and have
been described above in detail. It should be understood, how-
ever, that there is no intention to limit the invention to the
specific form or forms disclosed, but on the contrary, the
intention is to cover all modifications, alternative construc-
tions, and equivalents falling within the spirit and scope of the
invention, as defined in the appended claims.

The use of the terms “a” and “an” and “the” and similar
referents in the context of describing the invention (especially
in the context of the following claims) are to be construed to
cover both the singular and the plural, unless otherwise indi-
cated herein or clearly contradicted by context. The terms
“comprising,” “having,” “including,” and “containing” are to
be construed as open-ended terms (i.e., meaning “including,
but not limited to,”) unless otherwise noted. The term “con-
nected” is to be construed as partly or wholly contained
within, attached to, or joined together, even if there is some-
thing intervening. Recitation of ranges of values herein are
merely intended to serve as a shorthand method of referring
individually to each separate value falling within the range,
unless otherwise indicated herein, and each separate value is
incorporated into the specification as if it were individually
recited herein. All methods described herein can be per-
formed in any suitable order unless otherwise indicated
herein or otherwise clearly contradicted by context. The use
of any and all examples, or exemplary language (e.g., “such
as”) provided herein, is intended merely to better illuminate
embodiments of the invention and does not pose a limitation
on the scope of the invention unless otherwise claimed. No
language in the specification should be construed as indicat-
ing any non-claimed element as essential to the practice of the
invention.
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Preferred embodiments of this invention are described
herein, including the best mode known to the inventors for
carrying out the invention. Variations of those preferred
embodiments may become apparent to those of ordinary skill
in the art upon reading the foregoing description. The inven-
tors expect skilled artisans to employ such variations as
appropriate, and the inventors intend for the invention to be
practiced otherwise than as specifically described herein.
Accordingly, this invention includes all modifications and
equivalents of the subject matter recited in the claims
appended hereto as permitted by applicable law. Moreover,
any combination of the above-described elements in all pos-
sible variations thereof is encompassed by the invention
unless otherwise indicated herein or otherwise clearly con-
tradicted by context.

All references, including publications, patent applications,
and patents, cited herein are hereby incorporated by reference
to the same extent as if each reference were individually and
specifically indicated to be incorporated by reference and
were set forth in its entirety herein.

What is claimed is:

1. A variable planform shelving system comprising a shelf
having a variable planform, the shelf comprising:

afirst frame having a planform shape of at least a portion of
one end of an ellipse and providing a first part of a
variable support platform;

a second frame having a planform shape of at least a por-
tion of one end of an ellipse and providing a second part
of' the variable support platform;

a third frame having a planform shape of an ellipse, the
ellipse having a perimeter continuously curving from a
smallest diameter to a largest diameter that is larger than
the smallest diameter, the third frame providing a third
part of the variable support platform, the third frame
being disposed between the first and second frames, the
third frame coupled with the first and second frames so
that relative positioning between the third frame and
each of the first and second frames is variable to vary the
planform of the variable support platform,

wherein the third frame is configurable to be (i) slidingly
coupled with the first frame for translation of the first
frame relative to the third frame along at least one of a
length or a width ofthe third frame, (ii) pivotally coupled
with the first frame, (iii) slidingly coupled with the sec-
ond frame for translation of the second frame relative to
the third frame along at least one of the length or the
width of the third frame, (iv) pivotally coupled with the
second frame, and (v) combinations thereof.

2. The variable planform shelving system of claim 1,
wherein at least one of the first and second frames comprises
a coupling pin coupled with the frame for coupling the frame
with the third frame; and

wherein the at least one of the first and second frames
further comprises a slot in the frame that receives a
portion of the third frame and wherein the coupling pin
coupled with the frame extends across the frame slotand
through an opening in the third frame.

3. The variable planform shelving system of claim 2,

wherein the first or the second frame comprises:

atop plate having a planform shape of one end of an ellipse;

a bottom plate having a planform shape of one end of an
ellipse and aligned relative to the top plate so that the
outer perimeter of the bottom plate is aligned with the
outer perimeter of the top plate; and

aspacer, wherein the spacer is disposed between and joined
to each of the top plate and the bottom plate, and the
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space between the top plate and the bottom plate defines

the slot for receiving the third frame.

4. The variable planform shelving system of claim 1,
wherein at least one of the first and second frames comprises
a coupling pin coupled with the frame for coupling the frame
with the third frame; and

wherein the third frame comprises one or two shaped aper-
tures, each shaped aperture having a length and a vari-
able width and configurable for receiving the coupling
pin of the first or the second frame for axial movement
along the length of the aperture and lateral movement
within the variable width.

5. The variable planform shelving system of claim 4,
wherein the third frame includes one or two distal holes, each
distal hole configured to receive the coupling pin of the first or
the second frame for pivotal movement of the frame about the
distal hole; and

wherein the third frame is configured in a first configura-
tion to be slidingly coupled with one of the first frame
and the second frame and configured in a second con-
figuration to be pivotally coupled with the one of the first
frame and the second frame, and wherein the coupling
pin of the one of the first frame and the second frame
may be removed and replaced to change the third frame
from the first configuration to the second configuration.

6. The variable planform shelving system of claim 1,
wherein at least one of the first and second frames comprises
a coupling pin coupled with the frame for coupling the frame
with the third frame; and

wherein at least one of the coupling pins of one of the first
frame and the second frame is configurable to clamp the
one of the first frame and the second frame to the third
frame and inhibit movement of the one of the first frame
and the second frame relative to the third frame.

7. The variable planform shelving system of claim 1,

wherein the third frame comprises:

a base plate in the shape of an ellipse;

a spacer joined to the base plate and aligned with the base
plate so that one or more features of the spacer and the
base plate are aligned, wherein the spacer provides an
upper surface to the third frame that is in plane with a top
surface of the first frame and a top surface of the second
frame.

8. The variable planform shelving system of claim 1 further

comprising:

a second shelf being elevated above the first shelf, the
second shelf further comprising:

a first frame having a planform shape of one end of an
ellipse and providing a first part of a variable support
platform,

a second frame having a planform shape of one end of an
ellipse and providing a second part of the variable
support platform, and

a third frame having a planform shape of an ellipse and
providing a third part of the variable support platform,
the third frame being disposed between the first and
second frames, relative positioning between the third
frame and each of the first and second frames being
variable to vary the planform of the variable support
platform;

at least one first support column supporting the first frames
of the first and second shelves; and

at least one second support column supporting the second
frames of the first and second shelves.

9. The variable planform shelving system of claim 8,

wherein an underside of the second shelf further comprises at
least one light source.
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10. The variable planform shelving system of claim 8 fur-
ther comprising a plurality of backing panels, each panel
configured to attach to one of the support columns and to
overlap with another of the backing panels, wherein the
another of the backing panels is attached to another of the
support columns and located adjacent to the panel so that the
space between the support columns is covered by the over-
lapping panels.

11. The variable planform shelving system of claim 8,
further comprising a movable slat as an adjustable backing
between adjacent support columns, the movable slat compris-
ing:

a plurality of first links, each of the plurality of first links
comprising a vertical opening through a height of the
link, the opening configured to receive at least one long
pin member to align the link with other links, wherein
the plurality of first links is aligned into columns of
vertically aligned first links;

a plurality of second links, each of the plurality of second
links comprising at least one vertical opening through a
height of the link, each opening configured to receive at
least one long pin member to align the link with other
links, wherein the plurality of second links is aligned
into columns of vertically aligned second links, and
wherein each column of second links is disposed
between adjacent columns of first links so that the col-
umns of first links and the columns of second links are
disposed in an alternating pattern;

a plurality of long pin members, each pin passing through
at least some first links in a first link column and passing
through at least some second links in an adjacent second
link column so that the first link column is joined to the
adjacent second link column by a common pin.

12. The variable planform shelving system of claim 1 fur-

ther comprising:

abase comprising at least one variable planform shelf, each
base shelf comprising:

a first frame having a planform shape of one end of an
ellipse and providing a first part of a variable support
platform,

a second frame having a planform shape of one end of an
ellipse and providing a second part of the variable
support platform, and

a third frame having a planform shape of an ellipse and
providing a third part of the variable support platform,
the third frame being disposed between the first and
second frames, relative positioning between the third
frame and each of the first and second frames being
variable to vary the planform of the variable support
platform;

at least one first support column supported by the first
frame of the at least one variable planform shelf;

at least one second support column supported by the sec-
ond frame of the at least one variable planform shelf; and

a top rack from which clothes can be hung, the top rack
supported at least by the first and the second support
columns, wherein the top rack comprises a plurality of
shaped interchangeable members which together form a
shape of the top rack, and at least some of the shaped
interchangeable members may be replaced with other
shaped interchangeable members to vary the shape of
the top rack.

13. The variable planform shelving system of claim 1,
further comprising a support surface assembly for use with
the variable planform shelf having a variable support plat-
form, the support surface assembly comprising a plurality of
interconnected vertically-oriented flexible panels so that the
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support surface varies in response to variation in the planform
of'the variable support platform, wherein the support surface
assembly is supported by the variable support platform and
provides a support surface for items supported by the variable
planform shelf.

14. The variable planform shelving system with a support
surface of claim 13, wherein the support surface assembly can
be expanded in a lengthwise direction perpendicular to the
vertical direction of the vertically-oriented panels without
any substantial contraction in the support surface assembly in
a width-wise direction transverse to the lengthwise direction.

15. The variable planform shelving system with a support
surface of claim 13, wherein the plurality of interconnected
vertically-oriented flexible panels are intermittently bonded
to each other to provide a sinusoidal pattern.

16. The variable planform shelving system with a support
surface of claim 13, wherein the plurality of interconnected
vertically-oriented flexible panels comprise at least one of
polycarbonate strips, acrylic strips, or acrylic abrasion resis-
tant strips.

17. The variable planform shelving system of claim 1,
further comprising a support surface assembly for use with a
variable planform shelf having a variable support platform,
the support surface assembly comprising a plurality of
coupled horizontally-oriented panels, each of the horizon-
tally-oriented panels having one or more slots receiving con-
necting pins that couple adjacent panels of the horizontally-
oriented panels so that the support surface provided varies in
response to variation in the planform of the variable support
platform, wherein the support surface assembly is supported
by the variable support platform and provides a support sur-
face for items supported by the variable planform shelf.

18. The variable planform shelving system of claim 1,
further comprising a component included in the variable plan-
form shelf, the component constructed as a sandwich panel
comprising:

a top layer;

a bottom layer;

a middle layer sandwiched between the top and bottom
layers, the middle layer comprising a plurality of inter-
connected vertically-oriented parallel flexible panels.

19. The variable planform shelving system of claim 1,
wherein at least one of the first frame, the second frame, and
the third frame further comprise features for attachment of at
least one of one or more support surface assemblies, one or
more support posts, one or more kick plates, one or more price
displays, one or more hanger hooks, one or more height
adjustable feet, or one or more additional variable planform
platform frames.

20. A variable planform shelving system comprising a
shelf having a variable planform, the shelf comprising:

afirst frame having a planform shape of at least a portion of
one end of an ellipse and providing a first part of a
variable support platform;

a second frame having a planform shape of at least a por-
tion of one end of an ellipse and providing a second part
of the variable support platform;

a third frame having a planform shape of an ellipse, the
ellipse having a perimeter continuously curving from a
smallest diameter to a largest diameter that is larger than
the smallest diameter, the third frame providing a third
part of the variable support platform, the third frame
being disposed between the first and second frames;

a first coupling pin coupling the first frame with the third
frame so that relative positioning between the third
frame and the first frame is variable to vary the planform
of the variable support platform by the first frame and the
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third frame being pivotable relative one another about
the first coupling pin and the first coupling pin being
slidable along at least one of a longitudinal direction or
a lateral direction of the third frame; and

a second coupling pin coupling the second frame with the 5
third frame so that relative positioning between the third
frame and the second frame is variable to vary the plan-
form of the variable support platform by the second
frame and the third frame being pivotable relative one
another about the second coupling pin and the second 10
coupling pin being slidable along at least one of the
longitudinal direction or the lateral direction of the third
frame.



